ABSTRACT Background: Dietary energy density (ED) reductions are associated with energy intake (EI) reductions. Little is known about influences on body weight (BW). Objectives: We examined the effects of behavioral interventions on ED values and explored how 6-mo ED changes relate to BW. Design: Prehypertensive and hypertensive persons were randomly assigned to 1 of 3 groups: the established group received an 18-session intervention implementing well-established hypertension recommendations (eg, weight loss, sodium reduction, and physical activity), the establishedѿDietary Approaches to Stop Hypertension (DASH) group received an 18-session intervention also implementing the DASH diet, and the advice group received 1 session on these topics. Two 24-h dietary recalls were collected (n ҃ 658). Results: Each group had significant declines in EI, ED, and BW. The established and establishedѿDASH groups had the greatest EI and BW reductions. The establishedѿDASH group had the greatest ED reduction and the greatest increase in the weight of food consumed. When groups were combined and analyzed by ED change tertiles, participants in the highest tertile (ie, largest ED reduction) lost more weight (5.9 kg) than did those in the middle (4.0 kg) or lowest (2.4 kg) tertile. Participants in the highest and middle tertiles increased the weight of food they consumed (300 and 80 g/d, respectively) but decreased their EI (500 and 250 kcal/d). Conversely, those in the lowest tertile decreased the weight of food consumed (100 g/d), with little change in EI. The highest and middle tertiles had favorable changes in fruit, vegetable, vitamin, and mineral intakes. Conclusion: Both large and modest ED reductions were associated with weight loss and improved diet quality. 2007;85:1212-21. 
INTRODUCTION

Consumption of foods that are low in energy density (kcal/g) has been suggested by Dietary Guidelines for Americans 2005
(1) as a strategy for reducing energy intake (EI). Multiple shortterm, laboratory-based studies found that persons consume less energy when presented with lower-energy-density foods than with similar foods having a greater energy density (2) (3) (4) (5) (6) (7) (8) . Lower EIs have also been associated with lower-energy-density diets in cross-sectional studies (9 -12) . Whereas data from crosssectional studies suggest that diets with lower energy density are associated with healthier body weights (11) (12) (13) (14) , few longitudinal studies have examined relations between changes in dietary energy density and weight loss. Prospective studies reported to date suggest that weight loss for overweight and obese persons can be increased by providing lower-energy-density snacks as part of an energy-restricted diet (15) or by providing counseling to increase fruit and vegetable intakes as part of a reduced-fat diet (16) . There is a need for further studies of the influence of dietary interventions on changes in the energy density of the diet and the ways in which these changes are related to weight loss.
Dietary energy density is mainly influenced by the consumption of fruit, vegetables, and fat (17) . Fruit and vegetables, which have relatively high water content, decrease the energy density of the diet, because water adds weight but not energy to foods. Dietary energy density can also be reduced by consuming less fat, because fat has a higher energy density (9 kcal/g) than does either carbohydrate or protein (4 kcal/g). The PREMIER clinical trial provides an opportunity to explore relations between reductions in dietary energy density and weight loss. This large, multicenter clinical trial tested several dietary interventions, one of which included the Dietary Approaches to Stop Hypertension (DASH) diet, as part of a comprehensive behavioral intervention to reduce blood pressure. The DASH diet recommends increased consumption of fruit and vegetables (9 -12 servings/d) and low-fat diary products (2-3 servings/d) and a reduced intake of fat (25% of energy) (18) . Whereas the DASH diet has been recognized as a healthful eating pattern by government organizations (1) , information regarding how the adoption of this eating plan influences energy density is not available.
Given the rising prevalence of obesity (19) , there is an urgent need for effective weight-management strategies. Reductions in the energy density of the diet may be an effective weight-loss strategy that helps persons maintain diet quality (14, 20) . Therefore, the current study examined the effect of the dietary interventions used in the PREMIER trial on dietary energy density and investigated whether changes in dietary energy density values over a period of 6 mo were related to changes in anthropometric, dietary, and health-related measures.
SUBJECTS AND METHODS
Details of the PREMIER study design and interventions were published elsewhere (21, 22) , as were the main results of the study (23) . In brief, this trial investigated the effects of 3 nonpharmacologic interventions designed to reduce blood pressure. Participating institutions included the National Heart, Lung, and Blood Institute Project Office (Bethesda, MD), the Coordinating Center (Kaiser Permanente Center for Health Research, Portland, OR), and 4 clinical centers (Duke University Medical Center, Durham, NC; Johns Hopkins University, Baltimore, MD; Pennington Biomedical Research Center, Baton Rouge, LA; and Kaiser Permanente Center for Health Research, Portland, OR).
Each participant provided written informed consent. The institutional review board at each center and an external protocol review committee approved the trial protocol.
Study participants
The target population consisted of generally healthy adults with above-normal blood pressure. Inclusion criteria correspond to prehypertension and stage 1 hypertension guidelines set in the 7th report of the Joint National Committee on Prevention, Detection, Evaluation, and Treatment of High Blood Pressure (JNC-7; 24), which were established after the study was completed. Specifically, persons were eligible if they had a systolic blood pressure of 120 to 159 mm Hg, a diastolic blood pressure of 80 to 95 mm Hg, or both, as determined from the mean blood pressure across 3 screening visits, and if they were not taking antihypertensive medication. Other inclusion criteria included age ͧ25 y and a body mass index (BMI; in kg/m 2 ) of 18.5 to 45.0. Major exclusion criteria were regular use of drugs that affect blood pressure, JNC-7 risk category C (target organ damage, diabetes, or both), use of weight-loss medications, prior cardiovascular event, heart failure, angina, cancer diagnosis or treatment in the past 2 y, consumption of 21 alcoholic drinks/wk, pregnancy, planned pregnancy, or lactation. Targeted recruitment methods were used to ensure adequate representation of clinically important subgroups, such as African Americans.
A total of 810 participants were enrolled in the trial. The analyses presented here are based on overweight and obese subjects with dietary and anthropometric data at baseline and 6 mo. Three participants who reported consuming 500 kcal/d at either baseline or 6 mo were excluded from the analyses, which left 658 subjects, or 81% of the randomly assigned subjects. The percentage of randomly assigned subjects excluded from these analyses did not differ significantly by PREMIER treatment group.
Interventions
After eligibility was established, study participants were randomly assigned to 1 of 3 groups: the advice group, the established group, and the establishedѿDASH group (21, 22) . Those assigned to the advice group received a single 30-min individual educational session at the time of randomization. During that session, participants received oral information and written materials on nonpharmacologic factors affecting blood pressure (eg, weight, sodium intake, physical activity, and the DASH diet). In contrast, participants assigned to either the established or the establishedѿDASH group were scheduled to attend 18 face-toface intervention contacts over 6 mo (14 group meetings and 4 individual counseling sessions). Participant goals for both of these intensive behavioral interventions were weight loss of ͧ6.8 kg (15 lb) at 6 mo for those with a BMI ͧ 25, ͧ180 min/wk of moderate-intensity physical activity, ͨ100 mmol dietary sodium/d, and ͨ30 mL alcohol/d (1 oz/d; 2 drinks) for men and 15 mL alcohol/d (0.5 oz/d; 1 drink) for women. Participants in both groups received similar goals for EI restrictions. In addition, participants in the establishedѿDASH intervention were counseled to consume the DASH dietary pattern, with the following goals: 9 -12 daily servings of fruit and vegetables, 2-3 daily servings of low-fat dairy products, and total fat and saturated fat intakes of ͨ25% and ͨ7% of total calories, respectively (18) . For the established group, goals for fruit, vegetable, and low-fat diary intake were not specified. Their dietary advice included reductions in total EI with ͨ30% of energy coming from fat and ͨ10% coming from saturated fat. The intervention lasted a total of 18 mo; this report includes the first 6 mo after randomization, designated during study design as the period of primary outcome analysis.
Measurements
All measurements were obtained at baseline and 6 mo after randomization by staff members who were unaware of randomization assignment. Intake of energy, nutrients, and food groups was assessed from 2 unannounced, nonconsecutive 24-h dietary recalls collected by telephone on one weekend and one weekday. Recalls were administered by the Diet Assessment Center of The Pennsylvania State University with the use of NUTRITION DATA SYSTEM software (version NDS-R 1998; University of Minnesota, Minnesota, MN). Dietary data for each day were collected by using a multiple-pass technique and portion size estimation aids to improve the quality of the data collected. Energy density values were calculated only on the basis of food intake, excluding all beverages (25) . Prior research indicated that including beverages in calculations of dietary energy density values may diminish associations with outcome variables because of increased within-person variance (25) . Weight, height, and waist circumference were measured by using calibrated scales, wall-mounted stadiometers, and anthropometric measuring tape, respectively. A 7-d physical activity recall was used to assess physical activity (26) .
Statistical analysis
The data were analyzed with SAS software (version 9.1; SAS Institute Inc, Cary, NC). Analyses were conducted to compare ENERGY DENSITY IS ASSOCIATED WITH WEIGHT LOSS participants by PREMIER treatment group. Comparisons were also made after classifying participants on the basis of the magnitude of change observed in dietary energy density values over a period of 6 mo by using tertile cutoffs. Chi-square tests and analysis of variance (ANOVA) were used for categorical and continuous independent variables, respectively. Baseline measures of independent variables were included as covariates. Post hoc tests using a Tukey-Kramer adjustment for multiple comparisons were conducted only after establishing that the overall F statistic for the ANOVA model was significant at P 0.05. In addition, stepwise regression analyses were performed to determine which dietary changes were most predictive of changes in energy density and body weight.
RESULTS
Differences by PREMIER treatment group
Baseline characteristics did not differ significantly between the randomly assigned treatment groups (23) . There were no significant differences between the participants according to group assignment for age, anthropometric measures, sex, race, education level, or income. Participants had a mean Ȁ SE age of 50 Ȁ 0.3 y and a mean BMI of 33.6 Ȁ 0.2. Sixty-one percent of the participants in these analyses were women, 35% were African American, and 57% had a college degree. Initial dietary energy density values also did not differ significantly by treatment group: participants had a mean dietary energy density of 1.78 Ȁ 0.02 kcal/g at baseline.
After 6 mo, mean body weight decreased significantly in all 3 treatment groups (P 0.001). The magnitude of this change was greater, however, in the establishedѿDASH (6.1 kg) and established (5.1 kg) groups than in the advice group (1.1 kg) ( Table 1) . A similar pattern was exhibited for changes in waist circumference and BMI. Reported energy intakes also declined for each of the 3 treatment groups (P 0.001), with greater declines in the established and establishedѿDASH groups than in the advice group.
Even though mean body weight and reported EI decreased in each treatment group, the total weight of food reported increased significantly, by 250 g, for those in the establishedѿDASH group (P 0.001), whereas there was no significant change in the weight of food reported by those in the advice and established groups. The increase in overall food intake by the establishedѿDASH group was accompanied by the largest increases in fruit, vegetable, and dairy intakes (data not shown) (23) . The establishedѿDASH group and the established group 2 For each treatment group, the change value is significantly different from zero change. 3 Energy density is based on food intake, excluding all beverages. Energy intake is presented as total reported intake of energy from all food and beverages. Energy intakes from foods and beverages are also reported separately. The weight of food consumed (food weight) is reported, but the total weight of food and beverages consumed is not reported, nor is the weight of beverages consumed, because the intake of noncaloric beverages was not assessed. 4 For the advice group and the established group, the change value is significantly different from zero change. 5 For the establishedѿDASH group, the change value is significantly different from zero change.
had the largest mean decreases in intakes of meat, fats and oils, and sweets (23) .
There was also a significant (P 0.001) decline in mean dietary energy density values in each of the 3 treatment groups: declines of 0.17 kcal/g in the advice group, 0.26 kcal/g in the established group, and 0.56 kcal/g in the establishedѿDASH group. There was, however, considerable variability within each of the treatment groups. Approximately 22% of the participants in the advice group had an increase of ͧ0.20 kcal/g in the energy density of their diet, compared with 16% of those in the established group and only 6% of those in the establishedѿDASH group. Conversely, a decrease of ͧ0.20 kcal/g in energy density values occurred in 47% of those in the advice group, 55% of those in the established group, and 76% of those in the establishedѿDASH group. A more substantial decrease of ͧ1.00 kcal/g was seen in 4% of the advice group, 6% of the established group, and 18% of the establishedѿDASH group.
The extent to which EI was reduced did not differ significantly between the establishedѿDASH and established groups. The amount of weight lost also did not differ between these 2 groups. The establishedѿDASH group did, however, report consuming a diet that was significantly lower in energy density than did the established group. Consequently, the establishedѿDASH group increased the total weight of food they consumed while reducing energy intakes. The reductions in EI and body weight experienced by the established group were not accompanied by an increase in the weight of food consumed.
Differences by change in dietary energy density values
Given that substantial changes in energy density were made by participants in each of the PREMIER treatment groups, analyses were conducted with the 3 groups combined. Weight loss for all participants at 6 mo was significantly correlated with lower food energy density (r ҃ 0.28, P 0.001; Figure 1 ). To examine more closely the relations between changes in dietary energy density values and changes in body weight and diet-related variables, participants were classified into tertiles on the basis of 6-mo energy density changes. When the tertile cutoffs were applied, participants with an increase or a relatively minor decrease (ͨ0.10 kcal/g) in the energy density of their diet were categorized together in tertile 1. Participants with a decline of 0.11 to 0.51 kcal/g were classified into tertile 2. These persons were considered to have a medium or modest decrease in the energy density of their diet. The remaining participants, those in tertile 3, had the largest decreases in dietary energy density-ͧ0.52 kcal/g.
Baseline characteristics by tertile of dietary energy density change are shown in Table 2 . Mean age, energy expenditure, and anthropometric measures did not differ by tertile. Although there were no differences by sex, race, level of education, or income, the percentage of subjects from each PREMIER treatment group was not evenly balanced across the 3 energy density change categories. Half of the subjects classified as having a large decrease in energy density (tertile 3) received the establishedѿDASH treatment, compared with 33% of those in tertile 2 and 15% of those in tertile 1.
The anthropometric and dietary profile of study participants categorized by the 6-mo change in dietary energy density values is shown in Table 3 . Participants with a large decrease in the energy density of their diet (tertile 3) had a mean weight loss of 5.9 kg, which was significantly greater than the mean weight loss observed in subjects with a medium decrease in energy density (tertile 2; 4.0 kg) or an increase or small decrease in the energy density of their diet (tertile 1; 2.4 kg). The largest decrease in waist circumference and BMI was also observed in those in tertile 3.
Participants in tertile 3 had the greatest change in reported EI, which corresponded with the anthropometric changes. Mean EI for these participants decreased by Ȃ500 kcal/d. Those in tertile 2 had a decrease in EI of Ȃ280 kcal/d, whereas there was little change in the mean EI of those in tertile 1. Even though participants with a large decrease in the energy density of their diet (tertile 3) had a substantial decrease in EI, the mean weight of food they reported consuming increased by Ȃ300 g/d. Participants with a medium decrease in the energy density of their diet (tertile 2) had a more modest mean increase in reported food intake of 70 g/d. Conversely, for the remaining participants (tertile 1), there was a mean decrease of nearly 90 g/d.
Patterns of food intake differed among the 3 tertiles of energy density change. Participants with a large decrease in the energy density of their diet (tertile 3) had the greatest increases in both fruit (1.84 servings/d) and vegetable (1.24 servings/d) intakes, whereas those with a medium decrease in energy density (tertile 2) had more modest increases in fruit (0.97 servings/d) and vegetable (0.35 servings/d) intakes. Intakes of meats and sweets declined the most for those in tertiles 2 and 3, whereas the decrease in fat and oil consumption (as a food group) did not differ between the 3 tertiles.
These differences in reported food group intakes were accompanied by differences in nutrient intake profiles. Participants with a large decrease in the energy density of their diet (tertile 3) had the greatest decrease in fat and saturated fat intakes (as nutrients) and the greatest increase in fiber intake; those with a medium decrease in energy density (tertile 2) had the next greatest decline and increase, respectively. Moisture from foods consumed also increased for those in tertile 3. Participants in tertile 3 had increased intakes of many vitamins and minerals, whereas there was little change for participants in tertile 1. Specifically, intakes of vitamin A, vitamin B-6, vitamin C, and potassium increased most substantially among those with a large or medium decrease in energy density.
There was a significant mean decline in blood pressure in participants in each tertile. Those in tertile 3 had a slightly but significantly greater decrease in systolic blood pressure than did those in tertile 1.
Predicting changes in energy density and body weight
To investigate which dietary changes were most predictive of changes in dietary energy density, stepwise regression analyses were performed. We analyzed an initial model that included terms for macronutrient, fiber, moisture from food, and food group intakes; a second model also included baseline energy density values (Table 4) . When baseline energy density values were excluded from the model, the strongest predictors of energy density changes were changes in fat (34%), vegetable (13%), and fruit (6%) intakes, which together accounted for most (53%) of the variance in the 6-mo energy density change. When included in the model, baseline energy density had a strong influence on energy density values at 6 mo, accounting for 37% of the variance in energy density change. This was followed by changes in fat, vegetable, and fruit intakes, which together accounted for an additional 29% of the variability.
A similar analysis was conducted to determine which dietrelated variables were most predictive of weight loss. In addition to changes in macronutrient, fiber, moisture from food, and food group intakes, this analysis included terms for changes in energy density, EI, food weight, and physical activity. Regardless of whether baseline body weight was included in the model, the strongest predictor of weight loss was the decrease in food energy density, which accounted for 7% of the variability in weight loss. The next strongest predictors were changes in fiber intake, fat intake, and the weight of food consumed. These variables accounted for an additional 8% of the variance in weight loss.
DISCUSSION
Data from this large, multicenter study were used to examine diet patterns characterized by change in dietary energy values. These data indicate that weight loss over 6 mo was related to the change in the energy density of the diet. PREMIER trial participants with dietary patterns characterized by the greatest declines ENERGY DENSITY IS ASSOCIATED WITH WEIGHT LOSS in dietary energy density had the largest reductions in EI and body weight. Nevertheless, these participants reported the largest increases in the weight of food they consumed and in their intakes of fiber and several vitamins and minerals.
This trial, which provided longitudinal dietary and anthropometric data on 600 persons, included several different treatment modalities. The 3 treatment groups received different amounts or types of dietary advice. Whereas the advice group was not provided with specific goals, the established and the establishedѿDASH groups were provided with similar goals for energy restriction and weight loss. These 2 groups had comparable declines in EI and body weight. However, the strategies used to reduce EI differed. The established group was instructed to reduce portion sizes and dietary fat, whereas the establishedѿDASH group was instructed to achieve a larger reduction in fat intake and to increase the consumption of fruit, vegetables, and low-fat dairy products. Consequently, the establishedѿDASH group had a larger decline in energy density than did the established group. Because these 2 groups had similar declines in EI, this larger decline in energy density was associated with an increase in reported food consumption by the establishedѿDASH group. These data indicate that the DASH diet, an eating plan that has been recognized as being consistent with the 2005 Dietary Guidelines (1), is a lower-energy-density eating plan. It can allow persons to consume less energy without necessarily reducing the total weight of food they eat, which may promote diet satisfaction and long-term compliance.
Because changes in energy density were experienced by participants in each treatment group, analyses were conducted by stratifying subjects by change in energy density values. Findings are in accordance with several cross-sectional studies that found relations between energy density and weight status (11) (12) (13) (14) . 1 All values are x Ȁ SE. The changes were 1.09 to Ҁ0.10, Ҁ0.11 to Ҁ0.51, and Ҁ0.52 to Ҁ2.35 kcal/g for increase or small decrease, medium decrease, and large decrease, respectively. Values in the same row with different superscript letters are significantly different, P 0.05 (ANOVA using a general linear model adjustment for baseline values followed by a Tukey-Kramer adjustment for multiple comparisons). Paired t tests were used to determine whether change values differed from zero change.
2 For each tertile, the change value is significantly different from zero change. 3 For tertile 3, the change value is significantly different from zero change. 4 For tertiles 2 and 3, the change value is significantly different from zero change. 5 For tertiles 1 and 3, the change value is significantly different from zero change.
Conversely, several other cross-sectional studies failed to find relations between energy density and weight status (9, 10, 27) . The failure to find significant relations between energy density and body weight may have been due to the cross-sectional nature of the studies if participants did not have a stable body weight. Several prospective studies, which did not specifically assess the energy density of the diet, found that diets emphasizing lowerenergy-density foods, such as fruit, vegetables, and other low-fat foods, were associated with weight loss (28 -30) . One longitudinal study investigating energy density failed to find an association between dietary energy density and body weight; however, that study did not assess changes in energy density but instead compared baseline energy density values with 5-y weight changes (31) . Three longitudinal studies showed that the energy density of the diet was related to weight loss (15, 16, 32) . Rolls et al (15) found that the energy density of snacks provided to overweight and obese participants for incorporation into a reduced-energy diet affected weight loss over a year. Another yearlong study found that incorporating fruit and vegetables into a reduced-fat diet led to greater reductions in energy density and weight loss than did following a reduced-fat diet (16) . These studies, as well as the present study, found changes in energy density to be the strongest predictor of weight loss, which provided support for the use of diets that are rich in lower-energydensity foods for weight management. When the data from this trial were analyzed by the degree of change in energy density, a clear pattern emerged. The participants with the greatest reduction in the energy density of their diet had the greatest decrease in EI and the greatest reduction in body weight. When the data were analyzed by treatment group, the group with the greatest decline in energy density-the establishedѿDash group-did not lose a greater amount of weight than did the established group. There was no difference in the degree to which these 2 groups reduced their EI. Reducing dietary energy density is only one of many strategies that can be used to moderate EI. Several other benefits other than weight loss are, however, associated with the consumption of a diet that is lower in energy density. This type of eating plan, which emphasizes the types of foods to be integrated into the diet as opposed to emphasizing those that should be restricted, provides a positive approach to weight management. Weight-management strategies typically used to reduce EI focus on limitations in portion sizes, food groups, or certain macronutrients. Such restrictive approaches can lead to short-term weight loss (33, 34) , but they may cause feelings of hunger or dissatisfaction, which can limit their acceptability, sustainability, and long-term effectiveness (35) (36) (37) . Whereas measures of hunger or diet satisfaction were not assessed as part of the present study, participants with medium and large decreases in dietary energy density (tertiles 2 and 3) did increase the weight of food they consumed; that may have helped to control feelings of hunger and to promote feelings of satiety while reducing energy intakes. Multiple laboratory-based studies showed that hunger and satiety are not adversely influenced by reductions in EI when those reductions are achieved by lowering the energy density of the meals (2-4, 7, 8, 17 ).
An additional benefit of adopting a diet that is low in energy density is improved diet quality. A previous cross-sectional study with a population-based sample of US adults found that diets that were lower in energy density were associated with a high diet quality (20) . The present study provides further evidence that diets that are low in energy density are nutritionally sound. Participants who decreased the energy density of their diet reported increased intake of fiber and several vitamins and minerals. The adoption of a lower-energy-density diet was also associated with an increase in reported fruit and vegetable consumption. Whereas a decrease in body weight is a primary goal of a weight-loss diet, consideration of nutritional quality is equally important.
Before these analyses, information was not available regarding the magnitude of changes in dietary energy density that could be achieved during dietary interventions. One-third of the participants in this study reduced the energy density of their diet by ͧ0.52 kcal/g. Because baseline BMI and waist circumference values were higher in these participants than in all others, these participants may have been more motivated to lose weight and therefore were more compliant with the dietary protocol. In addition, because these participants had the highest baseline energy density values, they had the greatest opportunity to make changes to their diet. Whereas the most substantial change in energy density was associated with the largest decrease in body weight, it is important to note that there were beneficial effects associated with more modest changes in energy density. Participants who reduced the energy density of their diet by 0.11-0.51 kcal/g also experienced significant declines in EI and body weight, while increasing the weight of food they consumed. In the present study, participants consumed Ȃ1000 g food/d at baseline, which is similar to findings from population-based data (25) . Therefore, a reduction in dietary energy density of 0.20 kcal/g would translate into a reduction of Ȃ200 kcal/d if a person continued to consume the same weight of food. Further research is needed, but these more modest reductions in energy density, which require less deviation from one's typical eating pattern, may be effective for long-term weight management.
Baseline energy density values for participants in the present study were comparable with nationally representative values (25) . Intensive study recruitment and screening procedures may have led to the selection of a group of individuals who were highly motivated to lose weight. Even the advice group experienced a mean decline in body weight. The differences in weight loss among the 3 groups may have partially resulted from differences in contact time, because the advice group received a single counseling session, whereas the established and establishedѿDASH groups had 18 intervention contacts. Another limitation of these analyses is that, because of the nature of the study, dietary energy density was based on self-reported food intakes. The inaccurate reporting that probably occurred is likely to have weakened associations with weight status. The data, however, were collected by a 24-h recall with multiple passes and portion size estimation aids to improve the accuracy of the data. Only 2 d of dietary intake data were available at each time point; however, the changes in nutrient profiles were consistent with what would be expected on the basis of the prescribed dietary interventions and with anthropometric changes. It is also likely that conducting analyses in which all of the participants were pooled decreased demand-bias created by the different dietary advice to reduce EI that the participant groups received. Whereas participants with the largest decrease in the energy density of their diet had the highest baseline energy density values, as well as the lowest fruit and vegetable intakes, baseline values were included in the models as covariates to adjust for these differences.
In summary, achievement of considerable weight loss was related to reductions in the energy density of the diet. Participants with diet patterns characterized by the largest decrease in the energy density had the greatest decrease in EIs and the largest declines in body weight. Even modest reductions in energy density that accompanied increased intakes of fruit, vegetables, fiber, vitamins, and minerals and of the total weight of food consumed were associated with reduced body weight. These data indicate that a reduction in dietary energy density (even a modest reduction) is a healthy weight-management strategy. Eating patterns that are low in energy density, such as the DASH diet, can help to improve the efficacy of dietary interventions in the prevention and treatment of obesity.
